A proteomic approach for evaluating the cell response to a novel histone deacetylase inhibitor in colon cancer cells.
Epigenetic inactivation of gene expression is a general phenomenon associated with malignant transformation. Recently, we have found that a novel series of histone deacetylases (HDAC) inhibitors exhibit a broad-spectrum inhibition profile characterized by a marked effect on acetylation of histone and non-histone proteins. RC307, a representative compound of this series, caused a growth-inhibitory effect in colon carcinoma cells HCT116 associated with G2 accumulation and induction of apoptosis. The present study was designed to investigate the effect of RC307 on protein expressions in the HCT116 cells following treatment with cytotoxic drug concentrations. HCT116 cells were cultured in the absence or presence of RC307 and total cell lysates, as well as nuclear proteins, were extracted. The protein samples were then subjected to two-dimensional polyacrylamide gel electrophoresis, and the 2D gel images were compared to discover the protein changes caused by RC307 treatment. A total of 48 and 46 different spots were found to be modulated by RC307 in total lysates and nuclear proteome of HCT116 cell line. The modulated proteins were identified by tandem mass spectrometry. We found that RC307 exposure modulates proteins that are involved in proliferation, cell cycle regulation, apoptosis, gene expression, as well as chromatin and cytoskeleton organization.